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Abstract 

Three kindergarten children and one first grader used 
computer programs to spell words in isolation and in stories 
they wrote. As the children made progress toward writing 
words in conventional spelling, they developed phonological 
spelling strategies similar to those that have previously 
been reportea for children using paper and pencil. At the 
same time, they also developed visual spelling strategies in 
more detail than previously reported. There was no delay in 
the Development of visual strategies to Justify the claim 
that a new visual stage of spelling occurs after a phonetic 
stage. The development of visual, print-based spelling 
strategies by the children is discussed in terms of the 
microcomputer's potential for accelerating the acquisition 
of spel 1 ing ski 1 Is. 
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Creative Spelling on the Microcomputer 
Much of the recent research in spelling has centered 
around phonological and visual influences, or strategies, in 
the development of children's spelling (Barron, 1980; Frith, 
1980; Frith & Frith, 1980; Marino, 1980; Nolin & McCartin, 
1984; Radebaugh, 1985; Read, 1986; Read & Hodges, 1982). 
The phonological strategy uses the sounds heard in words to 
write letters while the visual strategy uses what was seen 
in words. According to these studies, phonological 
strategies develop before the visual strategies, and good 
spellers use visual strategies while poor spellers stay with 
a phoneme-to-grapheme strategy. Elaborating on these 
findings, some investigators have described spelling 
development in terms of stages (Anderson, 1985; Gentry, 
1981, 1982, 1987; Henderson, 1985; Morris & Perne/, 1984; 
Morris. Nelson, & Perney, 1986). Gentry (1982), for 
example, describes a developmental sequence of 
precommunicative, semiphonetic, phonetic, transitional, and 
correct spel 1 ing. 

In these stage descriptions, visual strategies are 
found primari ly in the later transitional and correct 
spelling stages. Gentry (1982) gives the following account 
for visual strategies at the transitional stage: 
"Transitional spellers present the first evidence of a new 
visual strategy; the child moves from phonological to 
morphological and visual spelling (e.g. EIGHTEE instead of 
the phonetic ATE [eighty]). ... Due to the child's new 
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visual strategy, transitional spellers may include all 
appropriate letters, but they may reverse some letters" (pp. 
196-197). This does not mean, however, that earlier 
evidence for visual influences does not occur in the form of 
earlier standard spellings: "Correct form may account for 
from 0 to 50% or more of the words in semiphonetic writing, 
depending largely upon the writer's exposure to reading and 
the amount and type of instructional intervention 
experienced" (G-ntry, i982, p. 197). Chi Idren's spe. 1 ing of 

for the plural morpheme has also been regarded as an 
early visual influence (Marsh, Friecaman, Welch, & Desoerg, 
1980, p. 346). Visual strategies, however, have not 
normally been described in more detailed development until 
the transitional stage. 

Gentry's qualification that the proportion of correct 
spellings depends upon children's background is important. 
For example. Gates and Chase (1926/1976) reported that 
congenital ly deaf children were better spellers than hearing 
children of an equivalent reading level. Gates and Chase 
attributed the spelling skills of the deaf to their 
"peculiarly effective type of perceiving, of reacting 
visually to words" (p. 349). The superiority of these deaf 
children seems at least partially due to their earlier 
and/or greater reliance on visual strategies. 

If there are advantages to visual strategies and if 
bacKground influences can make a difference, it would seem 
worthwhile to investigate the effects of spelling activities 
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that emphasize the visual information in spelling. 
Accordingly, the following examines children's spelling 
development under the influence of computer programs that 
presented a considerable amount of visual information in 
addition to phonetic information. 

Method 

Stib J ggtS an<a f?ettif ig. We worked with four children, 
one first grader (Julian, 6 years, 4 months) and three 
kindergarteners (Beth, 6 years, 1 month; Kathy, 5 years, 5 
months; and James, 6 years, 3 months) in a day care center 
they attended after school. An Initial assessment in 
reading a three sentence paragraph based on the vocabulary 
words in the computer programs showed that Julian read aloud 
all the words correctly, James read most of the words, Kathy 
read none of the words, v^nd Beth named 3ome letters instead 
of reading the words. We worked in a room that was rarely 
used by the other children while we were there. 

Apparatus . The children worked on an Apple lie 
computer ^ith an Echo General Purpose Speech Synthesis Unit. 
The use of "pronounced" in the following procedures refers 
to pronunciation by the speech synthesis unit. 

Ingt^rygtlPnal Procedurecy . computer programs, which had 
previously been developed in Terrapin Logo by the first 
author, were used for copying, spelling, and story writing 
(Moxley, 1986; Moxley & Barry, 1985; Moxley & Barry, 1986). 
The DC (Direct Copy) and SPELL programs, which included 
read-write cycles (Lee & Sanderson, 1987) with immediate 
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correction (DiStefano 8. Hagerty, 198S), and one of the three 
programs for writing stories— PW (Picturewriting) , WP (Word 
Pictures), and SE (Story Editor)— were used in every 
session. For the most part, the use of these programs 
required the Caps Lock key to be depressed. Although the WP 
and SE programs allow lower case letters to be written for 
the stories, we did not give children this option until 
their last few sessions. 

In the DC program, 10 to 15 words that would be useful 
in writing sentences in the story writing programs, or had 
been requested by the child, were entered in the program 
vocabulary. These words were changed weekly as the child 
learned how to spell and read the words correctly. One at a 
time in random order without replacement, 10 of these words 
were then displayed on the screen and pronounced. Pressing 
the return key at any time would repronounce the word. As 
the child copied the word, the letter for each key press was 
displayed on the screen beneath its corresponding location 
in the model and recorded by the computer. Correct letters 
remained on the screen and incorrect letters disappeared 
after a brief "flash" until the entire word had been copied 
correctly. The model was then highlighted, pronounced, and 
one or more stars appeared, corresponding to the cumulative 
number of words copied correctly, until ten stars were shown 
or four minutes had passed. The children soon completed 
their 10 words before the time limit expired. 
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The SPELL program was similar to the DC program except 
the model word disappeared once a correct letter key was 
pressed. This allowed the child to study the visual 
appearance of the word without any time constraint otner 
than the total of four minutes allowed. The word reappeared 
when an incorrect key was pressed or when the child pressed 
the return key. 

Initially in both programs, the name of the correct 
letter was pronounced when it was typed in. Later, in 
Beth' s third phase, this was changed so that the series cf 
correct letters typed in so far were pronounced as a whole 
unit when each correct letter was typed in. This change, 
which was designed to make children more- aware of 
sound/letter relationships within clusters of letteis, 
showed how segments like W£ in went sounded differently when 
spelled alone as a word. At this point, we also included 
more rhyming words in the spelling vocabulary. 

After completing the above two programs, a printout of 
all the words presented, all the keys pressed, and the 
cumulative number of seconds between key presses was shown 
to the child. See Figure l. Positive comments were given 
for improvements in speed and spelling accuracy. Words read 
without help were underlined, and help in sounding out other 
words was given. 



Insert Figure 1 about here 
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After every 20 sessions, the children were given a 
dictated spelling test, which included the words they had 
spelled in the DC and SPELL programs during that time. 

The first story writing program (PW) was designed to 
closely map the words the children spoke to the pictures 
that appeared on the screen. The vocabulary words that 
produced pictures were put on 3 x 5 cards with the printed 
word on one side and the picture on the other. The words 
for pictures included schematic representations of actions 
as well as objects. See Figure 2. The children then 
inspected, selected, and copied the words they wanted from 
the cards. Function words were written on cards as the 
child needed them. When the standard spelling of the words 
were typed in, the pictures of the words that had pictures, 
appeared on the screen in a fixed left to right order. 



Insert Figure 2 about here 



Within a couple weeks the children were switched to the 
second writing program CWP). In this program, the children 
could move the cursor anywhere on the screen for placing 
their picture, and schematic representations for verbs were 
no longer useu. The children had five minutes to put their 
pictures on the screen and five minutes to write a story 
about them. They could still copy from word cards to 
produce their picturjs, but they were to spell the words in 
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their stories as best they could. Usually, we wrote down 
what they said about their pictures and dictated it back for 
them to write, although the children often preferred to 
compose as they wrote when they became more proficient 
spellers. Since the children were often reluctant at first 
to spell words they were unsure of, we said we would help 
them tc revise their words before they were printed out and 
taken home. Records were kept of both the original and the 
revised writing. See Figure 3. 



Insert Figure 3 about here 



The revised story was then read back to the child with 
the speech synthesis unit. Each word was highlighted and 
pronounced In turn with each press of the space bar by the 
child. The whole story was read back by pressing the "3" 
key. Next, the picture and story were printed out, and the 
child was asked to read the story. We underlined the 
correctly pronounced words and gave help in sounding out for 
the others. When the children were consistently reading all 
their words correctly, which they all eventually did, we 
discontinued the speech synthesis reading of their stories. 

Later we gave the children the option of using a third 
program (SE>, which used the Logo editor as a basic word 
processing program. No pictures were used in this program. 
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We worked with the children in month- long phases that 
ended in a spelling test. Each phase consisted of 
approximately 20 sessions each, 4-5 days a week, for 
approximately 20 minutes per session. Since we were working 
with an Apple lie, we took advantage of the opportunity to 
alternate between the standard Qwerty and the Dvorak 
keyboard arrangements by pressing the switch for doing this 
after each phase and rearranging the keys, which easily pry 
off. This allowed us to see if keyboard influences from 
working with a previous keyboard would show up in children's 
creative spellings in their tests and stories even though 
the children had ample time to correct such errors. 

We started out by working with one child for one phase 
and then added a child and switched keyboard arrangements 
when we went to the next phase. We continued adding 
children to work with in this manner until a child had 
completed four phases or until the academic year ended, as 
it did after James's third phase. 

At the end of each child's experiences on the computer, 
we asked the child's mother about the effects of these 
experiences and about influences from home or school that 
might have made a contribution to the child's writing and 
reading development. 

Resu 1 ts 

The creative and standard spellings are listed in 
Tables 1-4 for the tests and Tables 5-8 for the stories. 
Additional lists of standard spellings are In Tables 9-11. 
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All the children showed development in bcth phonetic and 
visual spelling categories. In general, their phonetic 
spelling development was similar to that which has 
previously been reported for children working with paper and 
pencil. However, examples of visual spellings appeared from 
the beginning and continued to appear along with spellings 
that would be classified as precommunicative, semiphonet ic, 
and phonetic. There was no delay until the transitional 
stage for "the first evidence of a new visual strategy." 
Since the literature on children's spelling development has 
primarily emphasized phonological categories, the visual 
classifications for the children's spelling will be 
presented below in some detail. 

It should be noted, however, that the spellings in the 
visual categories cannot all be unambiguously assigned to 
visual strategies. At times, we must allow for the 
possibility that a phonological strategy may have made a 
partial contribution to the spelling of the word. Such 
instances, however, do not deny at least a partial visual 
strategy. At other times, we must consider whether an 
exclusively phonological strategy could also have produced 
the word. We have noted instances where this alternative 
interpretation seems plausible. The reader may discover 
more. However, we do not believe the vast majority of these 
visual classifications can be solely explained by a 
phonological interpretation. 
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Limitations on the plausibility of alternative 
phonological interpretations are particularly strong when we 
consider the context in which Individual words are spelled. 
For example, we may be able to explain the correct spelling 
of some phonetically irregular word as phonetically regular 
in some dialects. We can explain more spellings that way if 
we are free to appeal to different dialects for each 
different word, but we have much less freedom for this kind 
of interpretation when we must retain the same dialect 
across all the words spelled by the same child. In 
aadition, there are developmental sequences of individually 
spelled words that make sense in terms of visual categories 
but not phonological categories. For example, although 
standard spellings for phonetically regular words may result 
from a phonological strategy as well as a visual strategy, 
this is a much less plausible interpretation if the child 
has not yet achieved a phonetic stage of spelling 
development. For that reason, most standard spellings of 
Phonetically regular words before the phonetic stage are 
more plausibly interpreted as requiring visual strategies. 



Insert Tables 1-8 about here 
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Visual Cateanrlff«? 

Standard Soel 1 i no?? 

On the spelling tests, there was a substantial range 
in the percentage of standard spellings from Beth to James. 
See Table 9. Beth never exceeded 36% (her first test). 
James never fell below 82% (his first test). When they naa 
substantially fewer vlifferent words to spell and more 
opportunities to spell them, Beth (her first test) and Kathy 
(her third test) had their highest percentages of standard 
spellings. Fewer words and more opportunities to spell each 
vord made less difference with James (his second test), who 
had a consistently high percentage of standard spellings on 
all three of his tests. For all of the children, most of 
the words that were always spelled correctly in the stories 
were words that were among the program vocabulary words they 
had spelled (words without the asterisk). See Table lO. 



Insert Tables 9 and 10 about here 



Many words were spelled in standard form that had 
earlier or later creative variations. These are displayed 
in Tables 1-4 for the spelling tests. The numerals within 
Tables 5-8 indicate the number of times the standard 
spelling occured in the stories. From the first to last 
phase, Julian's standard spelling totals were 34, 32, 51, 
and 29 respectively, Beth's were 4, 20, 91, and 140, Kathy's 
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74, 81, 98, and 82, and James's 18, 46, and 85. The phase 
totals of standard spellings for each child steadily 
Increased for the first three phases and declined in the 
fourth except for Beth, who showed the highest increases 
between phases and the highest single phase total of all the 
chi 1 dren . 

Although most of the standard spellings were always 
spelled in standard form after they had been acquirea, 
several standard spellings were followed by creative 
variations. There was also a fairly wide range of different 
types of creative spellings that preceded and followed the 
standard form. Many of these spellings would not be 
classified as transitional. Further details are presented 
in the Discussion section. 

An^lgqiC^I wholpq; thP qfRPdard spel ling of ^ related worn . 

This is a new category from those that are commonly 
described in transitional spellings. The inf luencing word 
may sound alike, look alike, or be an alternative form of 
the word heard. Some of these spellings may also result 
from phonological strategies that produce words which 
coincidental ly resemble other words. Other spellings like 
RUN/ran, RUNS/run, RAM/run, HOUSE/horse, and INDIAN/ indians 
are more clearly under the control of similar word forms. 

Julian spelled RUN/ran, SAD/said, SEES/see, RUNS/ run, 
COLD/cloud, HOUSE/horse, SLID/sled and WIN/when in tests and 
INDIAN/ indians, SAD/said, BYE/by, DAD/did, GET/getting, ana 
BENT/bunny in stories. Beth spelled PAT/sat, HAT/hIt, 
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PiT/pot, PAT, put, and RAN/run in tests and TO/two, 
SLED/sliding, WASHING/watch i ng in stories. Kathy spelled 
SEES/see, HERE/there, TO/two, SHOWED/showi ng, SWAM/swim, and 
ONE/won in tests and IS/it, SIDE/snowman , STAR/stars, 
WONT/went, DAD/down , HOG/showed, TO/too, TOO/to, BARN/bear, 
and WISH/with in stories. James spelled HOUSE/horse, 
SEAT/sat, SWIM/swam, and SWAM/swim in tests and BYE/by, 
TRIKCS/t racks (a possible borrowing of tricks ) and 
CARS/chairs in stories. 

An^ i OqiC^j parts; letter?^ frnm r - eiatfirt wr.rrl<t . 

Among the many sources of influence for analogical 
parts are a similar sounding word like the SEE in 
PAPSEE/Pepsi , a word commonly used as a segment in other 
words, like the MAN in CHRISTMAN/Christmas, a related 
morpheme like the -S in TAKS/track, a recently spellea wora, 
and various combinations of the above. 

In tests, Julian's spelling of RUNNS/runs and 
WALR/water seems to have been influenced by running and walk 
respectively, SWRING/swing may have been influenced by ring 
and PAPSEE/Pepsi may have been influenced by s££. In 
stories, CHRISTMAN/Christmas may have been influenced by nm 
a stand alone word and a common segment in words like 
gngwman ♦ WHITCH/witch may have been influenced by which 
since witgh was previously spelled the standard way. In 
stories, Beth spelled ONECI/WSA/ONES/once, which shows the 
influence of ons., a word she commonly used to start many of 
her stories ("One day there was . . ."). WSA seems to 
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represent "Once a" in the new opening phrase she began to 
use <"Once upon a time . . ."). in tests, Kathy wrote 
NOWND/snowing and 

THEYER/that's, indicating a possible influence from the -ea 
form of and from thgV respectively, and TRUICK/-tr ick , 

indicating an influence from truck as well as a possible 
extra vowel in sounding out. In the first phase of stories, 
Kathy wrote THC/it which seems to have been influenced by 
THE which she had already spelled twice in that sentence. 
In stories, James spelled BOT/bird, which was preceded by 
BOT/boat in the same sentence, RAIND/riding, which seems 
influenced by naJjlfid, TRAKS/track, an influence of the 
plural form, and CANPUTER/computsr . The CAN in CANPUTER 
seemed to represent a strong semantic borrowing as though 
the meaning of gomPt^t;$r was that it "can pute." James 
seemed quite surprised when the standard form was explained 
to him and was reluctant to revise his spelling. 
CONPUTER/computer was as far as he would go. He said he 
preferred CQNPUXfiR to computer . 
Standard spellings of a y^i qni f icani; segment . 

This category includes segments of words that are 
spelled in standard form while the rest of the word has some 
creative variation. Most of these segments are the 
inflections zlDMf zSd, or z2. They may also include common 
morphemes like MAN or letter clusters perceived as a unit by 
the child like LOON. 
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In tests, Julian spelled ROKING/wal k ing, 
SOWNING/snowing, SRE ING/swing (but not in GETINI-J/getting or 
TANKSGIVIN/thanksgiving) , WOKS/walks, WATES/wants, 
HIVING/having, SOWNMAN/snowman , WENTED/wanted , 
WOHED/watched, BAYKED/baked, and BAYKS/bakes. In 
SRE ING/swing the ING is spatially separated even though in 
this case it did not represent the inflected form. This 
indicates the -jnq unit had been identified with its 
corresponding sound and not, at least in this case, with its 
grammatical function. In stories, Julian wrote, 
GOINGN/going, EASTTER/easter , and HIVING/hang. GOINGN 
appears to represent a combination of two distinct 
strategies for representing the ending of going ; the ING 
segment and a phonetic ending with U. which he had used 
previously with GON and GOEN. In BLOON/bal 1 oon on tests, 
the second syllable is treated as a meaningful segment. 
Although b^jj. would appear to have been a more likely 
candidate, the sound f tall is not heard In this word. 
Beth spelled RNING/raining, WATEED/wa 1 ked, WTED/wanted in 
tests and OTING/holding, MEKING/mil k i ng, RDTING/r iding, 
SAITING/sitting, SAENING/standing, SARING/star ing, 
YING/WLKING/walking, and EING/YAEING/watch ing in stories. 
Kathy spelled SOWING/snowing in tests and ETING/eating, 
SIDNINING/sitting, and WRING/WINING/wear i ng in stories. 
Although he had fewer sessions, James spelled more stanaard 
inflections than Kathy. He spelled FLEING/f 1 ying, 
FLEING/FLAING/f lying, RADING/r iding, SMALlNG/smel 1 ing. 
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SEWMING/swimming, SWINING/swinging, WAERING/wearing, 
GATING/getting, HALDING/HALING/hol ding, MALTING/mel ting, and 
SMALlNG/smel 1 ing in stories. 
Letter Revprc^a|c, 

All of the children reversed the sequence of letters in 
some of their spellings. In most of these reversals, the 
letters were visually accurate except for their order. Many 
of these reversals were closely preceded or followed by a 
standard spelling. In some cases, sounds were reversed. 
For example, EN CAS/chasing reverses the sounds of chasing , 
and the MR in PUGMR/P i i gr i m may be a similar reversal. 

Julian spelled AET/ate, which may also reflect an 
attempt to represent the diphthongal nature of the vowel 
/e/, SOWN/snow, SOWN I NG/sn owing, SOWNMAN/snowman , 
TEERT/treat, AET/ate, BIDR/bird, COLD/cloud, GRIL/girl, 
PUGMR/P i 1 grim, SWA/saw, SOWNBAL/snowbal 1 , FNECE/fence, 
PIAL/pai 1 , and SIAL/sai 1 in tests and EN CAS/chasing, 
BOFR/before, WATRE/water, KISD/kids, GRIL/giri , and 
SCOOH/school in stories. Beth spelled AET/ate, 
DHTN/IDHT/the, SAE/ask, HRE/her, and TOW/two in stories. 
Kathy spelled SATR/star, REH/her, SEH/she WLEK/walk, 
SNWN/snow, WAETR/water, CLUD/cold, and TURACK/truck , which 
may also have been a sounding out of TUR for TR, in tests 
and FOLS/f lower, OTU/outside, STRA/star, WNIT/went, WAS/saw, 
.HES/she, and TO GHTAR/together in stories. James spelled 
HRA/her, WLAK/walk CULOD/cloud, and TOW/tow in tests and 
RAOD/road. TRIKCS/tracks, and WAERING/wearing in stories. 
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Kevhnarrt Ipf luenneR . 

Conspicuous, direct influences of the keyboara on 
spellings in tests and stories were slight. On occasion, 
Julian confused the i key with the I key. He spelled 
TOIC/talk and COID/cold in tests and TAIK/talk in stories. 
At one time Julian asked if the capital i on the keyooard 
meant lower case 1. Kathy also spelled W;S/was in her 
fourth phase. Except for Kathy's spelling of OND/one at the 
beginning of her third story session, where the is in the 
position of the previous keyboard's £, none of the 
children's creative spellings in their tests or stories 
showed they had been influenced by the key arrangements of 
the previous keyboard. When the children were given the 
option near the end of the project of printing stories in 
lower case letters, no discernible problem was observed when 
pressing an upper case key cap resulted in a lower case 
printed letter. 

Patterns Amnpg i^ he Ch i 1 rirpg 
Although they continued to incorporate new words into 
their writing, all the children were eventually able to 
write some stories in standard spelling. This was true even 
for the two non-readers at the beginning of the study, Beth 
and Kathy, who worked with a more limited spelling 
vocabulary. When stories were written with all words 
spelled correctly. It was often the case that patterns of 
words were repeated, which made their stories easier to 
compose and read as well as easier to spell. See Table 11 
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for some contrastive examples of spellings in stories 
written earlier and later. 



Insert Table U about here 



Eventually, all the children were able to read their 
stories aloud with consistent accuracy. Differences 
continued to exist, however, in reading the isolated words 
they wrote. These isolated words were not necessarily the 
same as those the children wrote in their stories, ana did 
not have a picture or word context. Beth, in particular, 
had difficulty sounding out words. Some differences in 
strategies are of note. Julian, the fj,st grader, showed 
the most influences by the keyboard, few as they were, and 
spelled the greatest variety of words, having also requested 
the most new words to spell. He quickly progressed to the 
later phonetic stage of spelling. After his first story and 
second test, consonant only spellings did not occur although 
there was still an occasional omission of a vowel sound, 
e.g. TRKHEY/turkey in his fourth test. 

In her interview, Julian's mother thought the computer 
experience was valuable for him, adding that his spelling 
development had been excellent through the year and that he 
likes to try new words. She also felt that his interest in 
the computer had been "high at first and then leveled off", 
describing him as an active child who "rushes through" 
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things at home and school. He has had extensive school 
experiences in "school programs" of one kind or another 
since he was a year old, tiegan writing pictures with notes 
sometime in kindergarten, and has done well in spelling, 
reading, and math all year in the first grade. A computer 
was put in Julian's classroom this Spring, but his mother 
didn't know of any specific experiences with it. At home, 
she read to him in the "first months after birth", and his 
older sister has read to him. He has books of his own and 
borrows books from the school library. 

Beth showed the fewest initial skills in spelling, 
producing several words that would be classified as 
pre literate or precoiranunicati ve spellings. She wrote 
CLEEAYRZ/heads, DHN/is, YULR/ran, UEYLLRPEAQBBURSAE for the 
tr^e, WAH/get, and AHT/of. Her progress in eliminating 
deviant spellings was not without relapses. She produced 
H/HEER/there in her second phase, then wrote a more deviant 
WPA, AOY and WAP before returning to a fairly systematic 
progression toward standard spelling: THA, TH, THER, THER, 
THERE, THERE, a relapse to THR and then consistent standard 
spelling afterwards. Beth showed modest progress at first 
and then a relatively sudden development of additional 
spelling strategies. After her first spelling test, Beth 
avoided responding to words on her tests that she was unsure 
of, although she was willing to attempt many of these same 
words in her stories, until her fourth test when she 
attempted all the words. New visual and advanced phonetic 
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skills showed up late and at the same time: inflected 
endings and phonetic spellings occurred for the first time 
in the fourth phase and subsequent test. Beth also maae 
repeated use in her stories of the standard spellings she 
1 earned. 

In her interview, Beth's mother said Beth "really 
enjoyed" her experience with us, had saved most of her 
printouts, sometimes colored them, and gave a couple to her 
brother. She mentioned that Beth has a "wandering eye at 
times when she looks up," takes longer to focus on things, 
had trouble learning to walk the balance beam, has had eye 
surgery, and may have surgery again. Her mother didn't 
think there was a keyboard at Beth's kindergarten, but Beth 
had done language experience activities there and had 
brought home pictures with her writing on them. At home, 
Beth's ten year old brother has a Texas Instrument 99A, 
which Beth occasionally has used to play games on for about 
a year or so, but she usually prefers to get a book. Her 
mother has read to Beth for 2 and a half years, but only 
since Christmas has Beth started to bring books to her and 
ask questions like, "What is this word? What does that 
mean?" Recent 1-. Beth read a book to her mother for the 
first time, SPOt-s Favnrii-o ^^'l^r-T 

In contrast to Beth, Kathy gained more control in her 
third story phase by avoiding words she did not know. Kathy 
showed a variety of whole word, segment, and phonetic 
influences early in her tests but few phonetic spellings 
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other than correct initial letters. Phonetic spellings, 
however, did show up early in her stories, which suggests 
that she may have given a higher priority to visual 
influences in her tests than in her stories, realizing that 
her phonetic spellings were in error and/or that the visual 
strategy was more reliable for a correct spelling. She also 
reduced the complexity of the spelling task in her stories 
by staying within the program vocabulary in her third phase 
before venturing again into words whose spelling she was 
unsure of in the fourth phase. 

In her interview, Kathy's mother said that Kathy 
"loves" working on the computer and that Kathy told her, 
"Don't come to get me early," Her mother thought the 
computer "helped her tremendously," pointing out that Kathy 
can read a Dr. Suess book from beginning to end now, "writes 
all the time . . . 1 oves to spe 1 1 , " and wi 1 1 orally spell 
sentences to communicate a re -^est. Her mother didn't know 
of any computer in Kathy 's classroom, and said Kathy has 
gotten " lOOs" in kindergarten since the beginning of the 
year. Both parents read to Kathy "since she was little." 

Although he had more difficulty than Julian with the 
initial reading passage, James showed considerable whole 
word and phonetic skills from the beginning and never showea 
some creative spellings that would be expected. For 
example, although the other children did so, James never 
substituted a voiced H for a voiceless X in a tap when the 
standard spelling was 1, even though the H would be more 
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accurate phonetically, e.g. in EITIN/eat i ng, GATING/gett ing, 
WATR/water in his stories. In addit'on, James never made 
consonant only spellings except for SHN/shin In his first 
test . 

James's mother felt he got a lot out of the program. 
He keeps his computer printouts, shows them off "quite 
often," and wants a computer for Christmas. He has done 
well in kindergarten, but has a "behavior problem." She diC, 
not know of any keyboard activities at his kindergarten. 
Before this year, he "played" occasionally on a typewriter 
at his mother's work. He has listened to cassette tapes of 
books for a couple years at home and can now sit down and 
read a book aloud. He also reads the TV guide. 

Discussi on 

The results suggest that stage theories of spelling 
development need to be adjusted to account for visual 
strategies in more detail before the transitional stage. 
Several accurately spelled inflections, for example, 
occurred in words where the rest of the word is a 
semi-phonetic spelling. Beth, for example, spelled 
RNING/raining in tests and OING/hol ding, YING/walking and 
EING/watching in stories. 

In addition, many standard spellings were not preceded 
by phonetic or transitional spellings. Before writing the 
corresponding standard spelling, Julian spelled HOUSE/horse 
in tests and PIRSET/picture In stories. Beth spelled B/bat 
and PAT/sat in tests and BEAT/boy, TH/her, and DHTN/IDHT/the 
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in stories. Kathy spelled TH/they and WLEK/walk in tests 
and GL/girl, H/HS/her, HMYS/horse. PA/pig, CSHT/STA/she . and 
WIA/WIE/with in stories. James spelled FIHA/fish in 
stories. 

Nor were the creative variations that followed a 
standard spelling simply a relapse to a transitional or 
Phonetic stage. Several standard spellings or near standard 
spellings were followed by creative variations that were not 
typical phoneiic or transitional speJ lings: Julian spelled 
PESTE/picture in stories; Beth spelled SOG/dog, HEER/there 
then WPA/there in stories; Kathy spelled TRUICK/trick in 
tests and IS/THC/it in stories; and James spelled 
RIDG/RAIND/riding before coming closer again with RADING In 
stories. 

Furthermore, sometimes only visual influences appeared 
in the development of a child's spelling. For example, in 
Kathy's sequence for J_t in her stories— IT, IS, IT, IT, IT, 
THC and then 12 standard spel 1 ings— the influences for 
creative variations seem to come from other words, e.g. j.a 
and ths. rather than phonetic spellings. Similarly, in 
James's sequence for going in his stories: GOING, 60, GO, 
and then 4 standard spellings, the only apparent influence 
is another form of the word. In addition, some of the 
common phonetic classifications like vocalized taps were 
absent or near absent in James's spelling development. 

Wfe also found alternating and simultaneous visual and 
phonetic influences in the spelling of words in the 
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children's stories. For example, the creative variations In 
Julian's spellings for Picture . PIRSET/PICTURE/PESTE, 
contain a rather disorganized mixture of visually accurate 
letter elements and an S for an apparent phonetic 
representation of the /sh/ sound. Also, consider Julian's 
sequence for goina: GON, GON then 4 standard spellings, then 
GOEN, GOING, GOINGN and 5 standard spellings. Before 
spelling GOINGN, Julian alternated between standara 
spellings and phonetic spellings. GOINGN contains doth the 
standard spelling plus the M ending for the phonetic 
spellings. Beth's spelling for there shifts from a dominant 
visual approach, to an early phonetic reliance, to what 
appears as a developing integration of the two: H, HEER, 
WPA, AOY, WAP, THA, TH. THER, THER, THERE, THERE, THR, and 
then 10 consecutive spellings of the standard form. She 
writes one and then four of the five letters in there . H and 
HEER. Then she writes three variations that have none of 
the letters in there, but perhaps some phonetic 
correspondence of h for £ in WPA, AOY, and WAP. Phonetic 
substitution of for £ then appears more 

strongly in THA. Afterwards, there is a steady progression 
in using the letters In there . TH, THER, THER, THERE, THERE, 
a relapse to THR and then 10 standard spellings. 

These examples show that children have some flexibility 
in using either visual or phonetic strategies. This 
flexibility also shows in the tendency of the children to 
uae more visual strategies in their tests. This is of 
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practical importance because it is generally agreed that 
good spellers in English must rely on visual strategies. 

The appearance of these visual influences in the 
children's spelling may be at least partially explained by 
the experiences to which they were exposed. Children's 
reading strategies are strongly influenced by instructional 
strategies, and it is probable that spelling strategies can 
be similarly influenced (Marsh et al., 1980). For example, 
Bissex's (1980) son often asked for, and was told, the 
letters that made a particular sound. By contrast our 
children repeatedly saw the standard spellings in their DC 
and SPELL programs. 

It should not be surprising then that children's 
spelling development may be affected by instructional 
programs on the computer. The computer has exceptional 
capabilities for making children aware of letter 
relationships in spelling. With no demands on hc^ndwriting 
and the fine motor control it entails, children can direct 
more attention to the spelling of a word. The letters in 
the words they spell also look more like the letters in 
their reading texts, which means their spelling Is more 
readable. This allows children to more easily use 
information from reading In checking their spelling of 
words. The easily erasable words typed on a computer are 
also easier to revise, making It easier to spell words in 
different ways and to select what looks best. Writing down 
alternative spellings is a common adult practice that Is 
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recommended in theory (Simon & Simon, 1973) and supported by 
empirical research (Tenney, 1980). 

The computer can also provide feedback that Is more 
detailed, immediate, consistent, and clearly interpretable 
than what can feasibly be expected from a teacher who is 
managing a class of many children. Exact records of each 
key a child presses and the latency between key presses 
provides useful information on spelling progress. 
Typically, the teacher only has the child's end spelling 
product to look at and little information of the process 
through which that product was obtained. There is little 
information on the nature of the child's revisions or on how 
long the child took to write the individual letters. The 
computer can also give children an immediate opportunity to 
correct or improve upon their spelling by giving them 
information for a correct spelling. 

Programs with speech synthesis have additional 
advantages. Many children can benefit from checking their 
spelling more often, and programs with speech synthesis can 
make children more aware of what they have written, thereby 
increases the amount of editing they do in their writing 
(Clements, 1987). In addition, speech synthesis can give 
the letter name of the key that is pressed, the sound of the 
letter as it occurs in the word, the sound of word segments 
as they are spelled, and the sound of all the letters 
spelled so far. How much of this information and which cf 
it would be useful still needs to be determined, 
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Finally, the computer easily lends itself to a highly 
individualized approach to spelling. There is no need to 
restrict children to the same list of spelling words. 
Instead, the spelling vocabulary can be adapted to each 
child's spelling background and interests. Each child can 
have a separate disk for spelling words. The vocabulary can 
be selected from words the child can read, words the child 
uses in writing, or words the child wants to know how to 
spell. Spelling can then be more closely integrated within 
each Chi Id's personal development in literacy. 



ERIC 



30 



Creative Spelling 30 

References 

Anderson, K. F. (1985). The development of spelling ability 
and linguistic strategies. The Peartina Tp^^^H'-^ 32, 
140-147. 

Barron, R. W. (1980). Visual and phonological strategies in 
reading and spelling. In U. Frith (Ed.), Coan i t i ve 
Proceggeg i n gpel | jpg (pp. 195-213). New York: Academic 
Press. 

Beers, J. W. , Beers, C. S., 8. Grant, K. (1977). The logic 

behind children's spelling. The Elempntarv Sr^hnni 

Journal . 72, 238-242. 
Bissex, G. L. (1980). GNYS AT VPy. ft r^^\ u -j. learns to writ.^ 

^nd read. Cambridge, MA: Harvard University Press. 
Clements, D. H. (1987). Computers and young children: A 

review of research. Young Ch \ 1 rirpn , 43, 34-44. 
DiStefano, P.P., & Hagerty, P. J. (1985). Teaching spel 1 Ing 

at the elementary level. The Reading Teacher . 

373-377 . 

Frith, U. (Ed.). (1980). Cognitive processe?^ in spelling . 

New York: Academic Press. 
Frith, U. & Frith, C. (1980). Relationships between reading 

and spelling. In J. F. Kavanagh 8. R. L. Vevezky (Eds.), 

Or<;h9qraPhy. reading, anri r|vc,^p^j ^ (pp. 287-295). 

Baltimore: University Park Press. 
Gates, A. I., & Chase, E. H. (1976). Methods and theories 

of learning to spell tested by studies of deaf children. 

VlgltPlg r,r^nq^!finft, iQ., 339-350. (Originally published 

1926) 



Creative Spelling 31 

Gentry, J. R, (1981). Learning to spell devel opmental 1 y . 

The Reading Tean^>=.r. 378-381. 
Gentry, J. R. (1982). An analysis of developmental spelling 

in GNYS AT WRK. The Readin g Teacher . ^, 192-200. 
Gentry, J. R, (1987). Soel . . . ig a four-letter wojiri . 

Portsmouth, NHj Heinemann. 
Henderson, E. H. (1985). Teaching .gop) i inc . Boston, MA: 

Houghton Miff 1 in. 
Lee, V. L., & Sanderson, G. M. (1987). Some contingencies 

of spelling. The Analysts of Verbal Beh^vinr . 5, 1-13. 
Marino, J. L. (1980). What makes a good speller? Language 

h£l3., 52, 173-177. 
Marsh, G. , Friedman M., Welch, V., & Desberg, P. (1980). 

The development of strategies in spelling. In U. Frith 

^Ed.), Cognitive Drc»cpq «=.ff g jp spelling (pp, 339-353). 

New York: Academic Press. 
Morris, D., Nelson, L., & Perney, J. (1986). Exploring the 

concept of "spelling instructional level" through the 

analysis of error-types. The Elementary School Journal . 

fiZ, 181-200. 

Morris, D. & Perney, J. (1984). Developmental spelling as a 

predictor of first-grade reading achievement. The 

Elementary School .Tr^umf,], q^^ 441-457. 
Moxley, R. A. (1986). Wordpictures: Personal i zed programs 

for early literacy. The nhio R eading Teacher . 2aC4), 

11-16. 

Moxley, R. A. & Barry, P, j, (1985). Spelling with LEA on 
O . the microcomputer. The Readin g Teacher . 32, 267-273. 

ERJC 

32 



Creative Spelling 32 

Moxley, R. A., & Barry, P. J. (1986). Developing 

m l grgggrnPMter programs for ^ a rlv 1 i hprarrv . Mor gan t own , 
WV: West Virginia University, College of Human Resources 
and Education. (ERIC Document Reproduction Service No. 
ED 182 465) 

Nolan. P., & McCartin, R. (1984). Spelling strategies on 
the Wide Range Achievement Test. The Reading Teacher , 
Sa, 148-158. 

Radebaugh. M. R. (1985). Children's perceptions of their 

spel 1 Ing strategies. The Reading Teacher . 20., 532-536. 
Read, C. (1986). Children's creative? spelling . London: 

Rout ledge & Kegan Paul. 
Read, C. , & Hodges, W. (1982). Spelling. In H. E Mitzel 

EngyglOPgdia of educational r^^^^r-^^ (5th ed., pp. 

1758-1767). New York: The Free Press. 
Simon, D. P. & Simon, H. A. (1973). Alternative uses of 

phonemic information in spelling. Review of Educational 

Rgggarch, 43, 115-137. 
Tenney, Y. J. (1980). Visual factors in spelling. In U. 

Frith (Ed.), Cognitive procecta gs in me 11 ing (pp. 

215-229). New York: Academic Press. 



ERIC 



33 



Creative Spel 1 Ing 33 



Authors' Note 
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study. A free copy of the current version of the 
microcomputer programs used in this study and a guide for 
using them may be obtained by sending a blank disk with a 
large stamped and addressed return envelope to Roy Moxley, 
604 Allen Hall, West Virginia University, Morgantown, WV 
26506-6122, You will need to load Terrapin Logo 3.0 first 
on an Apple lie or He in order to run these programs 
without modification. 
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^SI^™^SSm"S iH^^S^u^'S 0' PREVIOUS oppcsmwiTics TO 

SPILL THE VOaOS IN THE DC AMD SPELL PROGSAHSt JULIAN 



voeo 



QVnTY 



3VGKAX 



owwrrr 



OVOSAE 



AITKB 

AND 

ABB 

ATS 

SASBO 

8AKKS 

BALLOON 

BABN 

BXKO 

BITTEN 

BQAXO 

CUALE 

OISB 
BAT 
EATBH 
EATIHQ 

risa 

rLQVER 

ami HO 

OIRL 



GRABS 

HAVINO 

HAT 

HIS 

HC&O 



LOOB 

RONNY 
NBAtt 

octopus 

OVBK 
PAIL 

pzpai 

PIL08IH 

RAIM 

RAIMXNO 

BAM 

BOOT 

RUM 

BUNNIHO 



ABrm 2/2 
AO 4/4 
R 9/4 
AST 2/3 



BX LLU 1/2 
BOM 2/2 
BRO 2/3 

BOB 2/2 
COCX </6 
CLOUD S/3 



BIT Z/Z 



tm 0/1 

njt 0/0 
crriHH 1/1 

GILL 2/4 

OAXS 3/6 
HVH 2/0 
HA t/4 
UrS 2/2 
HOO 0/1 
HB38 4/5 
LIE 3/3 

KOKB 1/0 

0UE01P8 1/0 



SAID 

SAIL 

SAW 

SAYS 

SEB 

SHGWEO 

SL80 

SNOtf 

SNOWBALL 

SMOWIHG 

SNOWKAM 

STAB 

SVINO 

TALE 

THAHKSOIVIHG 

THSBB 

THEY 

THBSB 

TBBAT 

T BICE 

TUBEBY 

UMmLLA 

UNOSB 

VALE 

WALEBO 

WALEIHG 

WALES 

WAMT 

WANTED 

WAKTS 

WATCHED 

WATBB 

WEMT 

WEBB 

WHEN 

WHEBB 

WINDOW 

WITCH 

WITH 



POOH 1/1 
RAN 3/2 
BIN 0/1 
RUM 6/3 

Roorr 3/3 

RUNS </4 
RUM 2/2 
RUNS 2/4 
SAD 1/2 

SAW S/5 

SEBS 4/2 

SOWN 3/1 

SOVNIHG 1/1 
SOWNHAN 1/2 
SOB 1/1 
SBB IHG 1/2 
TQIC 0/0 
TAHESOIVIH 1/2 



TESBT 2/4 
TBCS S/3 

UOHllLL 0/0 

WOCE 3/3 

ROBING 1/2 
WOES 2/4 

WATSS 1/0 



AND t/3 
ABT 2/9 



BINE 2/2 
BIDS 1/7 



COLO 2/1 

EAT 2/2 

EATH 2/4 

FECB S/7 
riSB 3/2 
rOWBB 6/4 
CBTTXHG OA) 
GSXL 6/3 
G03 S/3 
GRASS 2/8 
HIVING 1/1 
HAY 2/3 

HOUSE 0/S 
LOOET 0/3 



OVUB 4/0 

PAPSEB 2/0 
FUOKB 1/0 
BINE 6/2 
BINS 1/0 



RO S/6 



WITCH 6/6 
WH 2/2 



AND 1/1 
B 2/1 



BLOOM 2/3 



CLOVD 1/1 
OXSB 6/3 



FISB 4/0 
FLOVBB 4/1 



RUN 3/3 
RUNNING 7/4 
RUNNS 6/6 



300 0/2 
SEB 1/3 



ATS 0/1 
BAYEZD 0/1 
BATES 1/1 

BALLOON 1/4 



BITBN 3/0 



COXD 3/2 



EATXN 1/0 
EATING 0/1 
rALLES 1/2 
mECS 2/1 

FLOKEB 6/3 



SNOW 0/3 

SNOWING 1/0 
SHOWMAN 1/4 
STBE 2/2 
SVBXNG 1/0 
TOE 0/0 



CRASS 16/3 

HQS8S 6/7 

LOOST 0/3 

NEBS fi/4 

OVEX VO 
PAIL 4/4 

BAN 0/1 

RtJN 2/3 
RUNNING 6/1 
RUNS 6/6 

SOL 1/1 

SLID 1/4 
SOVNBAL 1/2 



HOBSE S/3 
LOOEEO 7/8 



PIAL 1/0 



STAB 1/0 
SWING 1/4 
TOES 1/0 

THEB 3/1 
THA 3/3 



WALE 1/3 
WALET 7/4 
WAUING S/3 
WALES 3/8 



WALB 3/1 
WIT 7/4 
BOB 1/3 



WITH 4/3 



SXOB 4/3 
SXAL 0/1 



SIS 0/1 
SHOWO 6/6 



STAR 1/1 
SWING 3/5 



THERE 9/6 
TBBBB 3/3 



UHBOLLA 3/2 
UHOM 3/3 

WALET 7/4 
WALE X NO 6/3 
WALES 2/3 

WEMTBO 4/3 

WOHBD 3/2 

WDIT 1/2 
WEBB 3/2 



TBEEHY 2/2 
UMBRELLA 6/6 



WAUEO 2/8 
WALE I NO 3/2 



WANT 2/0. WONT 2/0 
WANTED a/4 



WATCHED a/9 
WATEB 2/4 



WIN 0/1 
WEBB S/7 
WINDOW 4/4 
VHTCU 2/3 
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CRXATIVI SPELLINGS AND HO RESPOKre (KR) IN TESTS VITH THE KOHBtR Of 
PREVIOUS OPPCSmmiTIKS TO SPELL THE VOftOS IN THE DC AND fPELL FKOOSAMflt 

VQRO OVOKAK QVESTy DVORAK OVESTY 



ALL 

AHO 

ARB 

AT 

BAD 

BAR 

BAT 

BAY 

BBS 

BY 

CAN 

COtf 

DDI 

DOQ 

EAT 

PALL 

PAI 

PILL 

Pisa 
ruLL 

PUM 

OIKL 

00 

QOIMO 

HAD 

HALL 

HAS 

HAY 

HB 



BILL 
HIT 



KR 4/6 
KR t/0 



KR 2/0 

BY 2/t 

KR I/O 
HR 1/1 
000 9/6 
NR t/0 



CO 2/2 
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HOT 

H0U3X 

ICX-CRZAN 

ILL 

IN 

IT 

LOO 

KAN 

HB 

HBN 

HST 

ttOQM 

HOUSE 

NO 

NOT 

ON 

ONS 

PAN 

PEN 

PIO 

PIN 

POT 

pvr 

RAINING 

RAN 

RUN 

SAND 

SAT 

SAW 

SAY 

SEX 

SENT 

SET 

SHI 

SHBIP 

SHIN 

SLSSP 

SHOW 

SNOWING 

STAR 

STAY 

STIR 

Sim 

SVAM 

svin 

TALE 

TELL 

TO! 

TENT 

THAT 

THDf 

THERE 

THBY 

TRAIN 

TSEB 

TBtCE 

TRUCE 

TVO 

VAN 

WAU 

WALKED 

WALKINQ 

WANT 

WANTED 

WAS 

WASH 

WATCH 

WATCHED 

WATER 

WELL 

WHERE 

WILL 

WIN 

WISH 



HR 6/e 

HR 1/0 



HR t/0 
HR 3/2 



KR 4/9 

KR 7/7 



KR 6/3 
KR 1/2 
HR tt/7 



KR fi/6 



KR 1/0 



KR 0/7 



AHO 4/S 
KR 3/2 
KR 4/6 



B 7/6 
BO t/6 

m s/3 

SOO 1/3 

KR t/2 

KR C/3 
KR 4/4 
KR ft/3 



KR 1/2 
KR 2/4 



HR 3/6 
KR 6/4 
HR 4/6 
KR 4/3 



KR 2/1 

KR 2/3 
KR 6/4 
ON 7/8 

KR 4/3 

KR 2/2 



KR 7/4 
HR 2/6 



SES 3/2 



KR 2/3 
HR 6/6 
KR t/6 



KR 6/3 
HR 3/3 
HR 2/4 
KR 2/3 



KR 6/1 

KR a/1 



WAS 6/3 



KR 4/2 
HR 2/0 



BAR 1/1 
BAT 4/3 



KR t/1 



0/1 
riLL 8/4 



HR 6/7 



»IR 1/1 
HR 4/4 
HR 3/3 
HR 4/3 
HILL 7/7 

KR 9/7 

KR 6/8 



KR V3 
HR 0/2 
KR 6/6 



HR 2/3 
HR 3/3 



KR 2/0 



RAN a/6 
KR 2/4 



PAT e/6 



HR 2/1 

8HB 9/8 
SHEEP 6/6 
KR 2/4 

KR 3/2 
KR 2/1 
KR 4/3 
HR t/1 

SUN 4/2 



HR 4/2 
KR 2/1 
KR 6/7 
KR 4/1 
THERE 6/9 



KR t/3 
NR 2/2 



HR 4/4 
HR t/2 
WAS 6/3 



KR 7/9 
WILL S/5 
HR 2/1 



AL 2/4 

AKO 0/2 



AT 1/3 
BAD t/1 



BAD 1/2 



rAL 7/10 
riL 6/6 

risa 1/0 

rOL 3/3 
riH 2/2 

CO 0/1 
GQINO 6/6 

HAL 3/2 



HIL 2/2 
HAT 7/6 



HT V2 



KR 1/0 
AIL a/1 



KAN 4/4 

HAT 1/2 



PAN 6/7 
PDI 7/6 

PAN 4/3 
PIT 2/2 
PAT 3/2 
RHINO 4/3 
RAN 1/1 
RAN 2/2 
SAO 1/2 
SAT 3/3 



SIT 2/2 
SHEEP 4/4 
SLIE? 4/2 

Snt 2/3 

SR 2/4 

SWW 2/0 
SVH 1/6 



THERE O/I 

TRN 4/1 
TEX 4/2 

Tine 8/6 

1K& 

VAt- VI 

WATEEO 6/4 
WAIO 1/6 

WTEO 3/4 

WIA8 4/6 
WAl 3/2 

VTR 6/6 
WALL 6/5 

WkU. 10/4 

WIS 8/6 
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TAILS 3 

LAW °PP0"UH"^JE3 TO SPILL THE VOBDS IN THt K AND SPELL PROORAMai 



yen 



OVtSlY 



OVGKAS 



QVOTY 



ANIKAIS 
AB8 

BASUALL 

tst 

COLD 

risu 

GOT 
HAD 
HAS 
HOI 

HtSt 

nam 
out 

PAN 
PQI 

sn 

SHt 

SHIM 

SHOtflO 

SHOVIHO 

3H0VS 

so# 

SNOWIHO 

STAB 

SVAN 

SVIK 

TAU 

TQt 

T«AT 

TRUE 

TBXr 

TKm 

TfiAXH 
TSXCX 

TSUOC 

tvo 

VAU 

WASH 

WATCH 

WATCHED 

WATta 

VKIRC 

WISH 

WITH 

VON 



KH 2/6 
BOr S/4 

riH 

K» 

KB 2/S 



ONT 2/4 

HA a/6 



SIMM 4/6 



SATR 4/3 



TOLI 4/3 

TUT a/2 
KH 2/3 
Ttt 4/8 
KOtS t/4 



TO 3/3 
WAC 2/4 



KX a/a 



Nfi a/2 

KB 4/2 



8AT 2/4 
DAH 1/1 



HAK 4/2 
RSa 2/S 



PAN a/4 
PIN S/S 

sn a/7 

Ha 2/3 

SHOtfSO €/€ 

SNQV 4/3 
3HOWN0 S/2 
STAB 0/4 



TAN 2/2 
THAT S/4 
HR a/6 
THSr V6 



VLtX 4/6 



WA 4/4 



A 1/2 

B 2/1 
BAT 2/1 
CLUO 7/6 



KB 7/2. COT 7/2 



HQt 1/1 



SHE a/s 



SHVO 1/0 
HU 0/1 



3VAM 6/7 
SVAN 4/6 



THAT 7/7 
TKIXE S/3 
THEY 7/7 

TKIN S/13 
TRICE 8/4 
TBOCS 9/4 



WALE &/4 

WATCH 7/13 
KB «/4 
WACTB 10/12 



KB 7/6 



L 2/1 
ONE 4/6 



SCVBO 3/4 
SOWING 6/6 
SOWS 



SAN a/6 

Sm 2/6 



TIN 1/1 



TASS 4/1 

TRAIN 6/7 
TBUICI 11/8 
TUBACZ V6 
T 2/2 
TWO 12/3 

KB 6/9 

WATCH 11/8 



WITCH 6/9 
WITH 4/2 
ONE 2/2 
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TABtS 4 



TO wm, Tttc voans ih thx dc akd apci. ProoHAnai jwim 



Gvumr 



OVOfiAK 



ISAX 




dJOUO 




Hoe 


KXA a/1 


HOBSX 


HOUSI S/8 


UGUT3 




PIN 


PIN 3^1 


SAT 


StAT 2/3 


SAY 


SAS 3/4 


SHIU 


Sai 3/2 


SVAN 




9VXN 




TAFl 




TBXXK 


TUOUt S/6 


TIBT 


TIA 3/5 


TRACES 




rmtt 




TVO 




WALK 


VLAT 7/4 


WIN 


VAN 2/3 


WITH 





SVIK 1/3 
3VAN S/0 



Tnn s/9 

Tm 6/9 



WAtX 7/6 
WIT 8/9 



&An 2/2 
CULOD 3/4 



LIOTS 2/1 



SVAN 4/3 
SVIK 1/0 
TAP 2/1 



mtS 1/1 
TA8TZL 2/2 
TOW G/5 
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TAStC S 



IKofSSif »??H2JLSfS'""-" °' 



owrrrr 



OVQKAZ 



OVCKAS 



•ABQVS 

■ BABY 
•UACU 

• BJtOVN 

• UM9Ct 

rc 

•OSASIHO 
•CLIKS 

■too 

•rcAsr 

■rtirs 

orrrxHo 

00X9 

OOIMO 
•OBSZN 
•HA9M 

HAVE 

■ HIGH 
HIS 
H083X 
IKDXAN 
XKDIAK5 

■ KIDS 
•LIITLt 

LOOK 
•HIOKT 

PAST 
■PICTUSE 
PXtCS!H 

• BOOT 
SAID 
SAW 

•SCHOOL 

TA»LX 

TAU 
•TCACHOtS 
•TXU. 

THCIC 
•THINGS 
■TOO 

•vcrr 

WAS 

VATtR 
WESX 

WIHOGW 



irrZ3t/AITA8 



EH CAS 

cut 



ixsr 



ftCI 



sort 

&AIXLW 



BYI/l 

naxsTOAM 



rcsxT 



on 
1 



AMT 

Aums 

BAlSY/1 

Bcca/esACAcs 
1 



IHDXK/IHOIK/t 
IHDXAN 



OAli/AOK/7 



CQK/GOK/ 1/C0O4/ 1 CO I HGK/6 
GSXH 



Hca 
ha;»c 

4 



NXT 
7 



LXTL 



9 

PAB3r/12 



peon 

RAr/2 
SAO 

20 



OSOtf/1 

EAwrrR/iAsrroi 
Ato/Aca/Aca/Aso 

PLIS 

C»XL/1/0SIZ^ 
GSXL/2 

cos 



HINIKO 

Axr 

HX/HX/HI 

2 

2 



KXSQ 

LOX 

3 

pxmr/i/PcsTt 



TA8L 
TAXC 



voa/voa/i 

WIB 



THO/TCR 



VOI/V0Z/V0Z/V02/ 16 
VOAS/11 

2 WAT9E 
WDtOO 



SCOOtyi/SCOOH 



TDOtS 

TALI 

1 

THlHtS 
TO/Ta/9 
VASaS 
4 



•Jtero. th4t v«r« not u»no th« yroocM vooAbuUry voroa th« child h4d 
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TABUt S 



STMC0A80 OtLUUOS XNDXCATZO lY A KUKZXAti ISTS 



VOKO 



OVCKAS 



OWOXT 



OVOtAI 



OVOtTY 



•Asoa 

AT 
ATS 
•lACC 



•iSACU 
IXSO 

•iXKxa 

lOAT 

•or 
•au*LT 



H/l 



AKT 



soxsx 

lIAX/ra 



•CAXS 

•OUXRS 

•CiXLSSOl 

OJOUD 

•cQota 

GOV 

•atzro 
•art 

DAT 
• DXO 
•DOMI 
tDCCUSX 
•rAXKZX 

•rzxa 
rxsa 
ruQvn 

•rtYXHO 

troR 
•err 

•OOT 

HAY 

HE 
•M£A03 

HZX 
•HOtDXHQ 

Hons 

Houn 
xs 

XT 
•UTIIX 

RAM 
•MXUXHQ 

nouss 
•oir 

ON 
•OMCX 

OKI 

SAM 
•RES 
•iXDXHO 
• SAXD 
•SAXLXKa 

3AV 

5KX 

•SXTTXHQ 
•SUDXHQ 

mowxHo 

SMOVNAN 



BOKttXA 



cij:s 



ftAO 



OtA 



27 

AaC/8AS 



Bcac 

lAM 

BSAO^BOaO 

UT 

2 



27 

A HAS 



XAT/3 



SACg/BCOJ 



2 



QtT 

DAI/0AC/1S 



KMCr/BUNHYS/l 



COT 



ClXCAm 



m 

ru 

ts 

AS 

KU 

KQt 

LTT 



18 

DAD 

DOr/DAN 



rAO 
rA3 

rABX 
WAM 

rxoxr/1 

KTC/l 



xa 

mm 



rovER 



Ka/llA3l/ni/i/KJIC/2 2/KRK x 
QTINO 

KQAKT/HCOKrAa/ K£SX/3/H03B/« 
HOSS/KQKS/l/KRSE 



AT 

LAt/LATA/LAT)Q/LEO 
1 



ACT 
2/AK/l 



rum 



0C/t3A/CN/ 
Onr/ONA/AD4 



SAD 

KTT/^E 



•STAN DX HQ 

STAE 
•STAJtXHQ 

StAXS 
kTAXr 

TBAT 

TKS 

•naxR 
mxE 

inxY 

•TtRE 
•TOlO 
•TOOX 
•TOT 

TEES 

TWO 

•uroH 

VAIXED 

VAUXHQ 

VATaXHQ 

VATXE 
•VAY 
VEKT 
VIES 



TAE 



DttIN/XDtfr/«« 



e 

DRE 

K/HREE/ 
VPVAOY 



TAE 



TO 



YE 
OT 



RXDZN 

SAI/SAtyVAS 

SE/i/sr/tf 
suo 

SNQSS 

sn 

5I« 
9TES 

TRini 

8 

WAF/THAm/T«ER/ 
THn/2/TKK/lO 

TAO 
TVX 
TO 



WAT 



AT/1 

LTE/LXTO/LXTTC 



KErXHQ 
KAE/l 



oeiscx/vsA/CHsa/ 

QNOS 
1<4 



1/RAD 

RXQ/l/ROTXna 

3xa/s 

SAOLZH 

3 

S 

SAM/SAXTXHQ 



SAEUXNO 
SAEXHQ 



2S 
21 



TKA 

TAKm/TAK/^XM 



T(VTOV/l 
APAM/A IXK/PAN 



YXHO/^CrXNG 

exua/YAEXHa/ 

WAAtXHQ 

YTll 

YE 

WXR/l/VXR 



•*#ocd« thAt v«r« not aaoaq th« progrM vooAOuUrr wo* th« child hAd 
••Tma UCfURPWQMWWl In niPonM to -Tn. tr..« 
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TAILK 7 



vato 



Qvnrr 



OVOKAt 



Gvnry ovqsak 



APftX 
•UAI 
•BII03 
•KJXLT 
•iUTTCm, 

•OAO 

•OAKS 

•DOW 

*vuotno 

•SATXHO 
•rALLXNO 

•no 

rota 
rxsB 

FLOVtR 
•OAXBAOC 
•CASOIN 

OXKL 
•OOQO 
•OCT 

oaxss 

HSS 

Ham 

KOUSS 

XH 

XT 

•KXTCaCI 
•LXKZO 

•loovat 

•NAOXC 

•man 
nouss 

•Off 

•m 

•PXCXZO 
PXO 

•PUWTXHQ 

•PCAY 

•PUYCO 

•pRtm 

•RAXNtO 
•SAXO 

SAW 
•SC&ATCHI 

SHI 

saovxo 

•SXTTXHO 

sua 
•sNom 

SNOVHAM 
•90 

•aoni 

•STABS 

•avxNos 

•THAT'S 

TUt 
•TUIXS 

TBW 

TO 

•TOOCTHER 

•TOO 

•TOQI 

TUt 

TSXCX 
•UP 

WAUXNQ 
WAS 

•WATCHED 
•VtAaXNQ 
•VDfT 

WXTH 



Apn, 



5um 

CLHU 
DAOO 

oaax 



rou 

FLOXL/fOLS 
GANTD 

cnx/TT 

GOSS 
H/V3 

Hvys 

HOYS 

l/Xa/Ti/THC/'4 
LAO 

nAJx 



AROXHa/ 

osBoxssfia/oiu 

P BP/PC 
PA 

PToi/pocm) 

PCTST 
PLIA 

PLQ/PLAD/ 
PRO 

Ruxyo/Rjuxo 

SATTO 
2 

SDZSCTP 

cs»r/srA/3 

SHO 



SOr/SNOW Q/8NC00 

sxos 

SHX 
SOKI 

3TAR/1/STRA 
SVXKOA 

XHsm 

6/TKV/M 
THIS 

THAJC/l/THA-^HAA/THA 
3 



T 

TKH 

HRXK 

OOT/OU/l 

va/1 

WSRVOOAfrRJUT/VXTTV 

WX tfr/VOHAKWT/VLP/ 

WAPT/VAST/ l/VHXT/VI ffT 
WXA/VXE/l 



2 

BARDS 



DAO 
PtOO 

rsa 

13 

coxo 
1 

t/vaast/z 

2 
4 



BARM^ 
BASSfXA 



CA 

CQ/rrxHQ 



17 

GBXQ/1 



t 
2 
2 
2 
U 



CAT 
KAJK 



Houa/i 

At 



PHT 
PAXKT 

t 



PIXO 



StM/8LA/4>^Ati/12 30 

SO! 4 
NOQ 

sto 



12 
6 

SXOHXHXHQ 



TO 



TACK 
1 

VOt 

2 



WAWT/VAHT 
VTlf 



31 



6 

TOO/2 



WAT 



27 

2 
4 

TO OHTAR 



4 

i/vta/6 



VRXHO/VXNXNO 



WXSH 



l^JlTTa!''" *^*' ^'^^ vocaoulAcy voroa th« ertlla haa 
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TASU 8 



STAMSABO S7CXX.XNG3 IHOICATSD »Y A HUHESALt JAItXS 



'.KBSO 



OVCKAK 



OWBBTT 



DVCSAI 



•Ams 

•ACSOSS 

•AXK 

•ASiQ 

•ANXRALS 

«ASS 

•AVAY 

•fiAOCVASO 

•sssxoc 

BOAT 

•C3SAXK3 
•OOJOS 

•oxn 

•tKlNXXHO 

•BAT 

•SATXHO 

fAI 

FBtCS 

rxsa 

FLOVXB 

•rtyxHo 

•OtXTXHO 

OXBt 

OOXHO 
•KIAO 
•HILL 
•UOO 
•H0U2XH0 



•XT 

•tiAves 

•MIAOGW 

«MItTXHO 

•NXCHT 

•RAXLROAO 

•RAXHXHO 

•RXOXHO 

ROAD 

SAMO 

•Sir 

•8XC( 

•suo 

•flNItXXHO 
•WKinlNO 

TAIL£ 

<»TKXXtt 

•Txnz 

•TXttIS 



A8GAN 
ACSZST 

AKM 

OS/Oft/XR/l 
AVAtO 



m 

DOT 
BX/1 



KAOT/l 
EXTXM 

rots 

FAOHS 

rxRA 

FALXK/rUXKO 
GX8K/0ASiy2 

i/aa/GO/2 

HESOA 
HIA 

H0X4)XH 

Hcas 

X/2 

CXVZAO 



HXT 
ROXHXH 

l/RXDO/RAXHO 

1/8AO0 

SAMNO 

SAT 

SXLO 



SIHEN 
SVIKQAN 



THUS 
TAHI 



ABAVS 

EA8S 
IS 

ANNAKAtS 

z 

BACTAXRO 
BX3X0 



BYK/2 
CLQAS3 



rtAVBl 

FLXXHO/l/rEAXHO 



HALL 



RAOXNO/SAOXNO 
1 



SHALXHO 



SEUHXHO 
SVXHXHG/1 



4 

ANHAKALS/^ 

5 

1 



2 

CASS 

cAKPms/coKPvrcs/coNFurts 

OXSC/OXSK 

OBASr 

DSAZ 



1 
1 

3 
1 

OATXNO 
4 



HAL/HALL/ 1 
HALO 

UALOXHO/HALXHO 

1/UQSXS 

S 



HAOO 
RALTXHO 



RALfiOAO 
3 



1 

CAX 



SHALXHO 
SNAX 



TXSB 



TABAUTABAiyi 
TXEMCR 



•TtACX TSAKS 

TSACZS 

•T&AXK3 TAS0A8 

TRUCK TRACK 

UKlRKLtA UHBRLU 

•UKOXS UAOS 

WATKR WATH 
•WIARXHO 

•VXLO WXOQ 



TSXKCS 
1 

TAUAK 



WAtRXfO 



TSAK 
I 



OHOAS 
1 



•Worts th«t w«r« not waona th» proortai vocaouUry woros th» child hao 
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TABLE 9 

PERCENT OF STANDARD SPELLINGS ON SPELLING TESTS 



Subject 



Q 



JULIAN 



40% 
(32/81) 



65% 
(49/75) 



75% 
(51/68) 



75% 
(53/71) 



BETH 



36% 
(9/25) 



26% 

(14/53) 



33% 
(19/57) 



29% 
(17/59) 



KATHY 



58% 

(32/55) 



77% 
C 40/52) 



82% 
(28/34) 



65% 
(33/51) 



JAMES 



82% 

(42/51) 



85% 
(23/27) 



86% 
(42/49) 




TABLE 10 



WORDS THAT WERE ALWAYS SPELLED IN STARDARD FORM IN SPELLING TESTS 
OR IN STORIES (WITHOUT CREATIVE VARIATIONS OR NO RESPONSES) 

STUDENT TESTS STORIES 



JULIAN A APPLE AT BAG BALL BAT BED BITE 
BOAT BOY BROOM BY CAR CAT COW DOG 
EATS FALL FALLEN FALLING FAT FED 
FLOOR GO GOING GOLD HAD HALLOWEEN 
HAND HAPPY HAS HAT HAVE HILL HILLS 
HOUSE IN INDIAN INDIANS IS IT JAR 
JUMPED JUMPING KITE KITTEN LAND 
LED LOG LOOKING MAN MEN MOON MOUSE 
NOT OF ON ONE OR PAN PEN PIG RED 
ROAD SAILBOAT SAND SAT SAYING 
SEEING SEES SHOW SHOWING SPOON SUN 
SWIMMING TAKES TEN THANKS THE THEM 
THINGS TO TOLD TRACKS TRAIN TREE 
TREES WAS WATCH WATCHES WOMEN 

BETH A ALL BAD BOY CAR CAT DAY FAT 
HAT MOMMY PAT SHE THE TO WALL 



KATHY A AND AT BABY BAR BEAR BOY BUS BY 
CAN CAR CAT CLOUD COW C',;T LAY DOG 
DOOR FAN FAR FAT FLOWER FUN GO 
GOING HAT HAY HE HORSE HOT HOUSE IN 
IS IT JAR LOG MAN ME MEN MOMMY MOON 
MOP MOUSE NO NOT NUT OLD ON PIG PIN 
RAIN RAINING RAN RUN SAND SAT SAW 
SkY SAYING SHEEP SLEEP STOP SUN 
SWING TAPE THE THEM TO TOLD TOP 
TREE VAN WALKED WALKING WANT WANTED 
WAS WATCHING WIN WOMAN YOU 

JAMES ANIMALS BABY BAR BASEBALL BAT CAN 
CAP. CAT COLD CUT DAY DEN DOOR FAN 
FAR FAT FLOWER FUN GOING GOT HAT 
HAY HE HEN HOT HOUSE IN JAR MAN ME 
MEN MOON MOP MOUSE NUT OLD ONE PAN 
PEN RAIN RAINING RAN RUN SAND SAYING 
SHE SHEEP SHOW SHOWED SHOWING SHOWS 
SLEEP SNOW SNOWING STAR STOP SUN 
SWING TEN THAT THEM THREE TOLD TOP 
TRAIN TREE TRICK TRUCK VAN WALKED 
WALKING WANT WANTED WAS WASH WATCH 
WATCHED WATCHING WATER WISH WITCH 
WOMAN WON YOU 



A AND ARE AT BARN ^BE ^BIG 
^BIKE XBLACK BOAT BOOK BOY 
BROOM CAN CAR CAT COW ^fCUT 
DOG ^*DOWN EATING FOOTBALL 
*FOR ^tGATE *6ET ^fGOOD 
GRASS HHE HILL HOUSE IN IS 
IT LOOKED ^LAST ^MAKES MAN 
^fMOM ^*NEW ^fNICE NOT OUT 
PIG *tPLAY PUMPKIN ^fREADING 
ROAD SAW ^SKY SNOW STAR 
^STORE SUN SURFBOARD ^TAKE 
TALK ^fTHAT TO TOP TREE 
TRUCK ^tUP VAN WATER 
WENT WILL WITCH WITH 

A ^BUNNY CAT ^DAD GIRL 
^GIRLS GO HAD HEN HILLS 
*IF IN umiA MOMMY ON PAN 
PAN PIG SEE SHEEP TO 

A AND ARE MT BARN BIRD 
BOY ^fBUNNY BY itCAME CAT 
CLOUD COW ^DADDY DAY DOG 
HAT HE HEN «HIS IS JAR MAN 
MOMMY MOON ^fNEW OLD ON ONE 
^PLAYING RAINING SAND SEE 
SHEEP SNOW SUN SWING 
^SWINGING THE WALKED WOMAN 
YARN 



^ALL BARN ^BIRDS ^BOATS 
BOOK BOY CAR CAT COW DOG 
«DOWN GIRL GRASS ^GROUND 
HAT HEN HILLS HOUSE IN ^IS 
KITE LAYING MOUSE *0F +tON 
^OUT PIG DREADING ROAD 
^SCHOOL SHEEP SNOW SNOWING 
SNOWMAN SUN SWING ^THE 
^fTHREE **T0 TOP ^fUNDER 
*YARD 
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TABLE 11 



CONTRASTIVE EXAMPLES OF CHILDREN'S SPELLING IN THEIR STORIES 



STUDENT 



FIRST PHASE 



LAST PHASE 



JULIAN THE DOG WOS IFTR THE CAT 

("The dog was after the cat.") 



BETH 



KATHY 



JAMES 



A BEAT YULR TO 

UEYLLRPEAQBBURSAE 

<"A boy ran to the tree.") 



TH GL J H APPL N THE GKR 
AND THE HWYS A IT 
("The girl dropped her apple 
in the grass and the horse 
ate it.") 

THE FIHA IS SIMEN IN THE WATR 
IKA DNA THE BOY IS IN THE BOT 
AND THE BOT IS FALIN FOER 
AWAEO . 

<"The fish is swimming in the 
water and the boy is in the 
boat and the bird is flying 
far away.") 



THE BOY IS RIDING HIS BIKE. 
THE GIRL IS RIDING HER 3IKE 
TOO. 

ONE DAY THERE WAS A BUNNY AND 
A GIRL AND THE BUNNY SAW THE 
GIRL AND THE GIRL SAW THE 
BUNNY 

The girl is playing in the 
sand and she saw a bunny. 



the hill Is in the air and 
the sun is in the air and the 
three birds are in the air 
and the house is on the 
ground and the fence is under 
the house. 
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SPELL 



Tf?ftTN C] TIME. 2. 2. 2. 3. 3 

HOUSE n TIME. 3. 4. 4. 4. 4 

SHOUED.CSHOm TIME. 1.2. 5. 7. 8. 10. 10 

SUING. [] TIME. 2. 3. 3. 3. 3 

TRUCK [TRUC HELP] TIME. 2. 2. 3. 4. 4. 4 
-WfilCiLCJ TIME. 1.2. 3.5. 4 
_FLajER [FLOW HELP FLOWED] TIME. 1 .2.4.4.9 . 1 1 . 14.14 

-OLOUD [] TIMc.2.4.4.4.4 
^'-■"liLt] TIME. 2. 2. 3. 3 
__yATER_[] TIME. 2. 2. 4. 4. 7 



Figure i. An example of a printout of the record of key 
presses for the SPELL program. Time refers to the cumulating 
numtier of seconds after the word is presented and after each 
subsequent key press until the word is spelled correctly, 
underlined words were correctly read back aloud without help. 
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FFW.128 







THE_CAT <Vjp DOG TQ.THE FLOUER 



Figure 2. An example of a printout of the pictures and 
sentence with the first story writing program, FPW.128. 
Underlined words were correctly read back aloud without help. 
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FASPIC.123 




IT IS ROININ ON THE BOY. 
IT IS RAINING -ON IHE BOY. 



Figure 3. An example of a printout of the pictures and 
sentence with the second story writing program, H'ASPIC.128. The 
first sentence was written by the child without heip, and the 
revision is underneath it. Underlined words were correctly read 
back aloud without help. 
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